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2. m^'^m'i^n^^i^mm.Mm'-s^^^^^/ sf, no. 5, 

Innovation Road I, Science-Based Industrial Park, Hsin-Chil© 
City 300, Taiwan, R. O.C. 

1. t¥^S/TW 2. t#^S/TW 
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^ ^t^T nmM. (ithii) ttf-i-^'j □ ^ 

1. 

2. 
3. 
4. 
5. 

1. 
2. 



7 



A solid-state image sensor capable of improving sensing 
quality and a related manufacturing method are provided. The 
method includes steps of forming a plurality of photosensor 
elements on a substrate; forming a plurality of transfer 
electrodes on the substrate; forming a plurality of color 
filters on the photosensor elements and the transfer 
electrodes; forming a light-shielding film between two 
adjacent color filters; and forming a microlens above each 
color f i iter. The 1 ight shielding film is capable of blocking 
constituents of light filtered by adjacent color filters, 
preventing a bad image quality due to the reason that a 
photosensor element senses the constituents of light 
filtered by different color filters respectively. 
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100 



102g ^ 102b 
114b ^ 114g 
122g > 122b 
124b ^ 124g 
125b - 125g 



^ ^ 70 

^ ^ m 7t # 



116 
106 
118 



130 



m » 10 ^^-d^^(lens)12 JSl - it ^ m H 

(image sensor ) 20" f^>f$.^>l>J H 20 ^^m^m^ft 30» 

# -f® ^ >:a'J 70 30 & :t - ^ >H 24 > - ^ (color 
filter)25 J-X A — ife ^ ?I'J it # (photosensor element)22 ° ife. 

^m^Min^m^^^ 10 6fjBf ' t-it-i"^^^ 12 m^^ikm^ 

Uit^mn 20 S^j-i^^l^^'i'J^Tb 30 Ji o ifij^«-J#7t 30 Ji6ijife 
^-t-^'Jffl^^)! 24(microlens)>l^^^>S^#l^/'B'J-f-7t 30 

^/:H'j7t# 22 4lJi o ' ^ ife.it tIq^ 25b ^^'Aii 

#^Mife.^lt4Life.^ . fln#ife.>tifcll 25g 

ifet^tf^^Tfe.^ ° :i:^lit^^:H'Jib# 22 ^^^^ •ll ife.1^ * 

^^.^f:m^ « ' ^^m^m^Tt 30 -t- 

>^ ^ ^ ^ it ^ 1^ ?'J (Bayer pattern color filter array) 

6^ ^ ^ ^M'J ° ^ ^ iF ' ffil ^ ^ ?t ^ ^'J ^ iF :t 
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/I'J ^ it 30 ' B * ffi j4 it} ^ €.^^M.^m M ife. ^ >^^^ 

m^Tt 30° i??J J-^^-filit Tfe.^/'P.'J^TG 30 ^- m7fe.^^I'J^7t 30 

^ - ^ ^ 1^ m ^ 7t 30 m ^ ^I'J ^ A ^? ^ - i$. ^ 

(pixel )11 o itAm M /^m^if<^m^^^^i^VbHB.^ 

^ ' # A^^fjif^Bf :^t%, ' ^ ^ - .^Tt^^H'J^itJ'X 2 : 1 : 1 

^^^m^7t 30 ^Tfe.^ >:g'J 22 *k ^ 

(silicon substrate)16 ±. » >fe^>K'Jit# 22 _L^^^— 
€^(transfer electrode)14 » ^-f^.ffl :t ^ 1: tfL^ " 

6*J^*f>^ (resolution) ^ ff( M^W^i^-^ 

^^^'U^'^^m^^A- ° fi^^m^m^yt 30 ^tt ' ^^^^^ 
W^it^mn 20 4:,^>:B>J^it 30 6^t^tt##*;;^::i?^4t7fe^ 

^ B ii^^*:#->6^iib^5:*f J-7lo^>l'Jit# 22 ^ <> ffl =-^;t ^ ' 
B M^^^m^yt 30g ' ^ikJ^Mi^^^S.mm^}M>^B 

22g )lf €tfL^ ° ' f^l^_L • ^ ^ 

i^A ' 2bg 25b ' 

7fe^«!l7t# 22b^;T^'l^:''-^J'X7fe.^/:H'j7t# 22b /:a'J $<J 
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^^^^5^^$^'yM-^M^^j^Mi^ ^ M^^mM^^^mn 20 

^ '<^^^m^ft 30 itm^^MAMLt: ^ 20 ^i^m^ 

T^^JLi^f»1^ ' :i(o^g#^.J^i-4-|^ 6.255,640 Ife' 
Endo # #4^:^ -ft- ^ >^'J^ £ (sol id-state image sensing 
device) ^'J ffl :R- ^ # ^ * ^ (curvature) 4:. ?t ife M 
(intra-layer color f i 1 ter)^ M ( interlayer filin)i^^ 
%m ^ £^ JSl ^ m 'i:^ %- % 6, 246, 081 

6,312,969 ' Abe ^ ^^^-f^.^ ^H-J ^ (sol id-state imaging 
sensor) # ^'J ffi ^ ?I'J ^ (sensor) ±.^iSL%^m?^fl$; 
(light-impervious iilm^ ^^i^.^^-^ 'A ^ ^ 
i 'J * ^ ^ ^ ^ ^ft Ma ^ it #. tf >|5l i if ^7 tf 6fj 

T ' ^ ^^^^^ifr ^ ^^-^m^M^ ' Endo ^ # tf Be. S ^ 

4^ ^ * ^ ?t ^ M ^t5: tf >r ^ 'f/j # * ^ jl f'j ' 

Abe#S^7lal?a-l^m-t{L#>4r^^l^^^ailP'f|.-|r4:.f8l6^j^^ « IS 
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(solid-state imaging sensor unit) » ^ ^^^^'f® 

f^ii-^>fjjii 100 ^^^t^mm^t^m^Tt' ^^^mfH^^m^ 

Tt^.U-kom^^iv^^f^'^-^^ ^^^^P^^'J (Bayer pattern color 
filter array)>5r^#?'J » ^^t.;^tS>B^ ♦ ^M^^^^^^^^- 

^ m ^ ^ m ^^^m ^ 7t 1 02g » a >a — #i ^ m 

^7t 102b» ® c9:^fH|.^^I'J^it 102b^ 102g ^H'X'^^^^ 
(silicon)6^j:l.;£ 116 m^M:^ 7t^^ 122b ^ 122g » 

m^M 106' 106 -^r^'J ffi ^^-fbli 5^ (thermal oxidation 
process) ^ :^>fb #^ IL 4a >;L.^t (chemical vapor deposition, 
CW)m SiOziTL^a^^M. 116 :^Ji «> ^-^/I'J^TC 102b - 102g 
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^^^Si-^ih^^ 114b > 114g ' l^^^j^ 116 _L(<Jl^ 

106 ^Ju) ' ^L3$,^i5^^^m 122b ^ 122g ' 

m. 114b^ 114g#.ffl ^#^;^^#l7fe^>'H'j7t# 122b^ 122g#^ 

^tmM. ° ilb^h ' -^-^>I'J-^7t 102b ^ 102g ^^t9LSL-}^.^m 

125b - 125g ' ft^^ 122b - 122g 

114b > 114g Jl » 114b > 114g l^x^Tfe.^ 125b ^ 125g 

^m^Si^ -mmiM 118' m ^mmn^'^m. ii4b > ii4g 

125b ^ 125g o ^Ti^ ' -^^jt^ife.^ I2bh MM^m 125g 
^FBlt^S:-^ii.7!aM( light-impervious film)130 » ' -jt 

#'JJi^iai€ffi^&f^^^'J#^a>?t>^;tellP^jtife.^ 125b- 125g 
^mm^-^^^m 130 o ri: ^ ^ ^ >i 
(micronlens)124b - 124g ^^^^iM. ^ ^ 125b - 125g ^^J. ° tf 
♦ ^itifcM 130 ^# t#>>^^4 ^ ^b^i^ilA^'&^itTfe. 
4:.## ♦ J.;f itife^ 130 4Li^>^#, 125b - 125g 4:. 

^it.7feM4L7f: ® ♦ G ^Tf^^m^^^}^.^^ 125g ' B *7f:^ 
m^^^}M.^n 125b' ffij R ^:T^^/:8'J.^7fe4:,/:t7fe^ 125r»>j5E. 
^mi&^m 125b - 125r - I25g ^fi\t9LM.^ ^ ^ 130 ° 

£^Til^t8.8^4^f';5fe^J:^f>^|.^>:8'J^ 100 :t,tSLtt>f,S " U 
C 4t^.'^^^>:B'J-f-7b 102g' ^ r 

7fc^/:a'j7G# i22g^^* 132 ' ^^^-m^^m^^m^Tt io2g^ 

^^>i 124g :«:.ilQ^^^;ll,;^7fc^>l'j7t# 122g " ® eg m ' 
C.^m*|^^>} 124g#^it^.# 7fe.it ifc II 125g ° ♦ 
tIc.,^ C laim^ 118 ^MS.^^m7t^^ 122g ° Mt^LTic. 

^ D 4t^.^7t^/:a'J-^7t 102g ' -t'.^^i^m^ii 124g 
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>^m^}M.y>t^ i25g' i^m^m. d ^^i/f ^ > is.^^;b^ 

102b o it/i^-:^ ' ^^i^mTti^ 122b M.^-#'^>l'J$'J>i^.^^ 

7t# 122g_L ' -dL® jlb ' ^'Jffi tS:^;!?^;t7tP 125b > Ubg^mm 
^i^itm 130 ' M*m^>{ 124g :^;5fe.^^^^^'t'-i-i^^^B 
l^7fe^>"a'J-^it 122b ' BL^'^-^^^k^^^^^ ° # 

' ;f ititm 130 f^^^^-f^it'tiitt^^ ' ^iH^^n ' 
^^^>^'J-¥-it ' M. °r J-Xit # ith^lf ^ititm 130 6^1 i^>^tit;t 
125b- 125g 6fj >^ ' # >^ 124b> 

124g ^i^>^ ' SJis^f>]^^f^m^^mtiL^ - 

150 n - fu^^mn 150 Mms.^M^$i^mm loo 

^ 15]:^^^:^;^ it 130 6f;>fiL£ ° 130 

l;;^ 114^_L ' i^Js3.^}i.^B 125b - 125g |^i^^^>^ 124b > 

124g :^f«1 " 

a ^^"^ ^^f'] ^ j^j^ m ^ 102b > m^^>M^ 

70 1 02g a ^ :|^ 4a *f- m 6^ TO # >^ 1%. ' ^s.^nm^ Tt^^m 
^^.Wl-^^m^m^i^m^yt 102g- .ia^Tt^^m^Tt 102r a A 

# ^ # ^1- ^ m ^ # ^ m ffi ^ - t # ^ ^ ^ E 
(charge-coupled device, CCD device)^ — CMOS -ft- ^ ^I«J M » 
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10 11 ^^-1: 

12 14 

16-116 20 MOO a 

22 - 22r ^^^Ij7C# 22g - 22b 7fe.^>Ij7t#' " 

24-24r^^>; 24g - 24b ^^>1 

25 > 25r itifeU 25g - 25b ;t H 
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30 > 30r ^m^Tt 30g ^ 30b ^>5'J#it 

102g-102b ^m^7t 106 m.^^ 

114b - ii4g #*^t^ 118 m.m^ 

122g ^ 122b 7t^>^'Jit# 124b^l24g 

125b - 125g ^t^H 130 ^itit^ 

150 w^i^^mm 
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1. — ^ ^ ;^ ^ />J ^ (solid-state imaging sensor) 
^fc ' ■ 

:^ ^ *t ^ ife. ^ >:R'J 70 # a ^ >(g| # € ^ i ^ ^ ^ ^ ^ 
Tfe.^ (color filter) ; 

it ^4:. r«1^^^^ it tIqM (light-impervious film) ; 

— ?t it ^^-L^ic — ^^>i (microlens) « 

2. ttf ®^ 1 JS^iE.^:^-^^ ' ^^m^it^m^wx 

^^^'^^ ^ (charge-coupled device, CCD device)" 
5. -kP^n^-m^m^ I ' * tt^f^^t-^j^'J^^- 

6. — ^•5r:it;&o ^ Tfc^t^^f^^l-^ />J ^ (solid-state imaging 

sensor unit) • ^ ^^^^m f^^^^ m ^ 7t » ^^^m^it 
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^ i (charge-coupled device, CCD device) » 
10. t tt*^m® ^ 6 :^^iitt^^^#.^>^'J^ ' CMOS 

13. *»ttf ^^'111.^1^ 6 5i;^it4L^^^^>:»J^ ' * t^^^#l# 
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